for Germany and Poland, but not for Croatia.
INTRODUCTION
Th e divergence of productivity growth and wages has been recently discussed in economic literature due to growing income inequality. Th is divergence between real labor income and output per hour worked (labor productivity) has been termed "de- 1 Jurica Bosna, MA, Assistant, Department of Economics, University of Zadar, Croatia, E-mail: jbosna@ unizd.hr coupling" (Mishel and Gee 2012). Decoupling does not have a precise defi nition, but it loosely refers to the diff erence between wages and productivity, or rather the idea that wage growth is substantially lagging behind productivity growth (Pessoa and Van Reenen, 2013, p. 6). Baker (2007) states that it is widely accepted that most of the workers have received relatively few benefi ts from the economic growth over the last decades. Unfair upward redistribution has emerged in which most of the national income goes to profi t and high wage earners (Baker, 2007) .
Th is paper deals with the productivity-wage gap while empirically testing the causality between productivity per person employed and compensations of employees on the example of Croatia, Germany and Poland. Th ere could be some diff erences in the wage-productivity gap according to the level of economic development (Dabla-Norris et al., 2015; Sharpe et al., 2008; Van Biesebroeck, 2011). Th erefore, the analysis includes Germany which represents one of the world's strongest economies, Poland as one of the most successful and progressive EU economies and Croatia as a less developed economy that still struggles to achieve signifi cant economic development. Even more, the economic situation has an impact on the eff ectiveness of the labor market and along with some economic, social and demographic features of employees can be the source of wage -productivity gap (Goraus and Tyrowicz, 2014; Zajkowska, 2013) .
Th e existing literature on this topic deals with the productivity-wage gap but most of it does not observe this issue on an individual country level and is concentrated mostly on the connections between real wages and productivity per employee. Our approach is original in researching the impact of labor productivity on compensations for the observed countries while the contribution made by our research is to provide further support in analyzing the degree, direction and even determinants of productivity-wage gap for the European countries. Th e two-stage Granger causality test has been applied to determine the causality between productivity and compensation of employees by using quarterly data during 2000Q1-2015Q4.
Th e chapters are structured as follows: Chapter 2 presents the theoretical background of empirical analysis; Chapter 3 deals with the empirical background of "the great decoupling"; methodology and data for the empirical analysis are explained in Chapter 4; the results and discussion can be found in Chapter 5, and the implications of the empirical analysis are revisited in the concluding remarks.
THEORETICAL BACKGROUND OF EMPIRICAL ANALYSIS
Each country needs to focus on labor productivity due to its importance for economic development. Labor productivity is a very important variable for planners and policy makers because it measures a country's ability to generate goods and services from a given amount of production factors. Human capital has been one of the most important factors that has signifi cant eff ects on productivity. Labor force is responsible for planning, starting and ending each action in production while being important in establishing a quality relationship between wages and productivity. Th e rise in labor productivity should have a positive impact on wages -when there is an increase of labor's marginal productivity, according to theory, an increase in wage rates can be expected. On the other hand, wages motivate workers to make further improvements in their productivity (Patra and Nayak, 2012).
However, if wages and productivity rise together, it means they are sustainable and able to create incentives for further economic growth. Conventional macroeconomic theory supposes that a rise in productivity drives wage growth while the competitive equilibrium is a situation when the wage rate equals the marginal productivity rate. Th ere is a causality running from productivity growth to wage growth assuming that productivity growth is unrelated to labor market conditions.
Meager and Speckesser (2011) state that the relationship between wages and productivity is very clear according to the standard microeconomic theory. Although this theory has many simplifying assumptions, theoretical links between productivity and wages have been extensively used as a criterion for the wage setting mechanism. If the growth of wages exceeds productivity growth, companies need to reduce productivity and employment in order to survive. Otherwise, if companies face wage growth that is much faster than productivity growth, they would need to improve productivity growth that reduces employment opportunities. Th erefore, in order to maintain high employment levels, companies should have wage growth that is below productivity growth. It is important to emphasize that authors state that it would be more realistic to include total labor compensations growth rather than growth of wages when analyzing the great decoupling.
In the absence of any market distortions, assumptions of the existence of perfect competition in the labor market and profi t maximizing behavior of fi rms under constant returns to scale, imply that real wages should be equal to the marginal product of labor (MPL). When fi rms take product and factor prices as given, it is obvious from the profi t maximization behavior that the real wages should equal the marginal product of labor. However, this theoretical result is not empirically supported for various economies (Elgin and Kuzubas, 2013:2) . If there is no link between wage and productivity growth, workers do not receive the appropriate remuneration for their work and cannot fully improve their living standards according to their rising contributions (ILO, 2011).
According to Elgin and Kuzubas (2013) , wages are determined as an outcome of the Nash bargaining process between employees and companies. Th e bargaining power of each side depends generally on the current labor market situation and this process of wage determination reduces the wage productivity gap that could be much higher when one side possesses signifi cant power (workers or company). Th e unemployment rate has an impact on wages because a higher unemployment rate reduces the probability for fi nding a job and workers are willing to work for a lower wage. Th erefore, unemployment and bargaining power are signifi cant determinants of the great decoupling.
Zavodny (1999) states that the declining power of trade unions contributes to the productivity-wage gap because trade unions strive to increase wages and compensations in relation to productivity growth. Meager and Speckesser (2011) emphasize that countries with greater union coverage should have a clearer link between productivity and wages.
Also, we can investigate the wage-productivity gap according to a diff erent demographic segmentation of employees. Literature mostly deals with the gender wage and productivity gap while expressing various conclusions according to diff erent industries, demographic and social characteristics of the genders etc. (Nestić, 2010; Galen, 2015; Goraus and Tyrowicz, 2014).
EMPIRICAL ANALYSIS: EMPIRICAL LITERATURE OVERVIEW
Over the last decade, average wages in advanced economies grew by only 5.2 percent. Despite the negative eff ect of the crises in the fi nal year of the decade, labor productivity has been growing by 10.3 percent, or almost twice as fast as wages. Productivity-wage gap began to spread due to a low wage growth during the pre-crisis period. Weaker bargaining power of employees and the rise of non-standard forms of employment with low wages contributed to the emergence of the great decoupling (ILO, 2011). Bivens et al. (2014) emphasize that the wage stagnation is a consequence of policy choices that boosted the bargaining power of those with the most wealth and power. However, policy makers began to be aware of the connection between wage stagnation and inequality due to consequences for the society. Garnero et al. (2016) investigated the impact of fi xed-term contracts (FTCs) on labor productivity, wages (i.e. labor cost) and productivity wage gaps (i.e. profi ts). Th e authors conducted an analysis of employer-employee panel data for the 1999-2010 period and concluded that the share of FTCs within companies did not have a significant impact on productivity, wages and profi ts. Lower productivity of permanent and part time workers was compensated by lower wages while company's profi ts remain unchanged. Th ey did not fi nd causality between FTCs or other types of contracts and productivity, wages or profi ts.
Werner (1999) found that wage diff erentials matched productivity diff erentials for certain groups of workers, while for others they did not. For example, Zajkowska (2013) showed that there was a statistically signifi cant diff erence in wages per month between men and women on the Polish labor market. Productivity factors were rewarded diff erently while men had a higher return to both schooling and the potential labor market experience. Van Ours and Stoeldraijer (2010) dealt with age wage-productivity gap and concluded that empirical studies on the eff ect of age on productivity and wages bring diff erent results. In some studies, it is obvious that workers who grow older contribute to an increasing wage-productivity gap because their wages increase with age while productivity does not or increases at a lower rate. In other studies, there is no age-related wage-productivity gap. Islam et al. (2015) pointed out that the main observation from the analysis of literature on productivity-wage gap indicated the existence of diff erent forms of linkag-es between the two variables. Th ere is literature that does not show any clear causality which can explain the connection between labor productivity and real wages, while other empirical literature can clearly explain respective causality.
According to the current market situation, Mistral (2009) stated that a divergence can be found between real wages increase and productivity gain in advanced economies since 1990s. In the last decade, wage trends started to decouple from gains in labor productivity while the wage inequality issue appeared (ILO, 2011). Th ere is an obvious divergence trend between real labor income per hour worked on the one hand, and output per hour worked (labor productivity) on the other in many advanced economies (OECD, 2012).
Brynjolfsson and McAfee (2014) stated that the great decoupling in the United
States is more than obvious. Wages have never been lower while profi ts have never been higher (Brynjolfsson, 2015) .
Zulfan Tadjoeddina (2016) examined the links between productivity, wages and employment in Indonesia's manufacturing sector and found out that the decoupling trend between real wages and productivity in the overall manufacturing sector is evident. It is important to emphasize that the author examined only one economic sector and that he also found even a more signifi cant wage-productivity gap between largemedium (LM) and cottage-small (CS) manufacturing fi rms.
Cowgill (2013) examined real labor income per hour worked on the one hand, and output per hour worked on the other in the Australian case. Th e author concluded that Australian real wages have not kept pace with productivity growth since 2000, which is also the case in many other OECD countries. Lopez-Villavicencio and Sylva (2011) investigated the relationship between the wage-productivity gap and the unemployment rate in OECD countries between 1985 and 2007 by analyzing how employment protection across countries aff ected the great decoupling occurrence. Th e authors emphasized that wage growth exceeded productivity growth for permanent workers while this was not true for temporary workers which had a lower bargaining power.
Elgin and Kuzubas (2013) conducted a research by using a cross-country panel data set consisting of 31 OECD countries over a time span of 50 years between 1960 and 2009. Th e authors concluded that unemployment and unionization shocks had a signifi cant relationship with the great decoupling. Th eir paper defi nitely provides so far the most widely covered approach of the observed issue, although the limitation of their paper consists in focusing on the manufacturing sector due to data unavailability.
Meager and Speckesser (2011) observed the wage-productivity gap for EU-15 2 countries for the period from 1995 to 2009, by using only descriptive statistics -GDP per hour of work and labor compensation per employee were employed, and the conclusion was that United States faced a greater challenge in dealing with the wage-productivity issue than the EU-15 countries.
We found only a few papers that deal with the productivity-wage relationship on the individual European state level. For example, Nikulin (2015) used the average annual macro-data for the period 2002-2013 and found out that trajectories of wages and productivities in Estonia, Hungary, Slovakia, the Czech Republic and Slovenia are diversifi ed while a strong relationship was confi rmed between wage and productivity ratio changes in Poland in relation to the Czech Republic, Estonia and Hungary. Lovasz and Rigo (2009) investigated the productivity and wage gaps in Hungary for the period 1986-2005 and concluded that there may be signifi cant diff erences in productivity and wages between groups of workers, but these mostly become insignifi cant at the level of the company.
Pessoa and Reenen (2012) defi nitely shed a new light on the decoupling of wage growth and productivity growth in the United Kingdom, by describing it as a myth. Th ere was no net decoupling as economists would generally think of it, and they came to this conclusion by analyzing the trajectories of wages and productivity growth by employing diff erent types of approach.
Th ere have been no previous precise scientifi c literature dealing with wage-productivity and compensation-productivity gap for Croatia, Germany and Poland to which we could refer.
DATA AND METHODOLOGY
We constructed a data set of total compensation of employees and real labor productivity per person employed in order to determine the causality between these two variables for Croatia, Germany and Poland. Real labor productivity at state level is expressed as the real GDP and total labor compensation (at current prices) as the total remuneration per person employed. Data has been taken from the Eurostat database.
Quarterly data during 2000Q1-2015Q4 was used and the analysis was done in the program Eviews 9. All variables were seasonally adjusted by ARIMA x11 methodology.
In order to test the causality between total compensation and productivity growth, we applied the Granger causality test to analyze to what extent the change of past values of one variable accounts for later variation of other variables. Granger causality exists between variables yt and xt, if by using the past values of variable yt, the variable xt can be predicted with better accuracy, and relating to a case when past values of variables yt are not being used, with an assumption that other variables stay unchanged (Gelo, 2009:330) . Th erefore, the following two equations are specifi ed as follows:
where COM is an abbreviation for compensations and PR for labor productivity. Depending on the specifi cation of the equations, the hypotheses for the Granger causality tests are:
Th e presence of a stochastic trend is determined by testing the presence of unit roots in time series data, which were tested by the Augmented Dickey-Fuller (1979) Source: created by the author Aft er stationarity test was done for each variable, Vector Autoregressive (VAR) models with stationary variables were done in order to determine the appropriate lag length. Due to the fact that the Granger causality test is very sensitive to the selection of lag length, we followed the procedure strictly in order to avoid pitfalls. To determine the appropriate lag length, which avoids the problem of spuriousness, we used the Akaike and Hannan-Quinn Information Criterion (Akaike 1987) . A maximum of eight lags were considered for each variable when determining the lag length due to the quarterly data (see tables in appendices). Aft er the Vector Autoregressive models were re-specifi ed
according to appropriate lag lengths, we tested their signifi cance with the Portmanteau residual auto correlation test, the Portman Lagrange Multiplier test to test for serial correlation of residuals and the Jarque Bera normality test of residuals to be sure that the results of the Granger causality tests would be meaningful. When the models successfully passed all the tests -there were no auto correlations, serial correlations and residuals were normal (see tables in appendices), the Granger causality test for each country, with appropriate lag length, was carried out.
For better graphical observation and explanation of the great decoupling issue, total compensation of employees and real labor productivity per person employed were expressed as indices (2010=100) (fi gures 1, 2 and 3).
RESULTS AND DISCUSSION
According to the ILO (International Labor Organization) report from 2013, the global crisis had signifi cant negative repercussions for labor markets refl ected in lower average and real wage growth, while some developed economies even recorded a real wage decline.
It is obvious from Figure 1 that compensations of employees constantly rose until the global crisis, while productivity dropped. Aft er the global crisis, compensations and productivity were constantly intertwined showing clear evidence that the great decoupling cannot be found on the example of Croatia. In the years before the global fi nancial crisis, expectations of rapid income convergence led to an increase in wages in Croatia, while aft er the crisis wages in Croatia adjusted more slowly to changes in the macroeconomic environment than in the EU10 countries (Orsini and Ostojić, 2015). Weber (2016) states that Croatian wages and productivity are not aligned because of labor market ineffi ciency. Figure 2 shows that German productivity and compensations had almost the same trend until 2009 when compensations started to rise by much higher rates than productivity. Obviously, the great decoupling does not exist because it supposes that productivity grows by a rising marginal rate while compensations constantly decline and cause a widening gap between them. In the German example, the situation is completely diff erent because aft er 2009, compensations rose by much higher marginal rates and caused the widening gap opposite to the great decoupling term. Th is phenomenon should be called "inverse decoupling" as a new term. Generally, Germany is a country marked by a low rate of unemployment and a strong economy. Renner (2013) concluded that in the period before the crisis, Germany was marked by a massive shift from full-time jobs to lower-pay part-time employment while average wage fi gures masked the extremes of wage inequality. It is important to emphasize that Card et al. (2013) stated that the increasing dispersion of West German wages arose from a combination of rising heterogeneity between workers and rising dispersion in the wage premiums at diff erent establishments, while Kluge West Germany refl ected the diff erences in workers, establishment, and regional characteristics rather than diff erences in productivity.
Th ese facts could explain inverse decoupling that points to the issue of the possible rising inequality of labor income (wages and compensations) as stated by Felbermayr and Baumgarten (2015) and Schmid and Stein (2013). From the Global wage report (2015) it is obvious that aft er the crisis, German labor compensations have constantly grown while they now exceed productivity growth. Th is situation shows us that the general standard of German employees has risen on average. According to Deutsche Welle (2017), German real wages grew in the past few years and caused the highest increase in 2015 compared to 20 years before.
From the Figure 3 we can see that productivity in Poland continued to grow from 2000, while compensations started following productivity growth from 2009. In a short period, from 2002-2005, there was a decoupling of productivity growth and compensation, and then it began to taper until the global crisis. Before the international crisis, productivity growth led to economic growth which caused the convergence of the income with the advanced industrial countries (Mari et al., 2014) . Meager and Speckesser (2011) point out that rising productivity per employee can be explained by the growth of Poland's competitiveness. During the crisis, productivity per employee in Poland did not mark a sharp decline. Th e most reasonable explanation for this is that Poland had the highest share of employees working under contracts of limited duration (Baranski, 2014) and had the most fl exible labor market among all European Union member states (Bogumil, 2015) . Table 2 shows the results of the pairwise Granger causality tests for the observed countries in order to fi nd out if there is any causality between labor productivity and compensations. Evidence that supports the validity of the Granger causality tests has been obtained by the Johansen test of co-integration between these two series (in appendices). Source: created by the author According to the Granger tests, there exists a causality in Germany and Poland between productivity and compensations but also vice versa. Th is is confi rmed by the fact that the Johansen test of co-integration shows that there are two co-integrations between the observed series. On the example of Croatia, there is no causality between productivity and compensations, nor co-integration relationships between these variables.
In Germany and Poland, compensations follow productivity which means, according to Sherk (2013) that workers earn more when they become more productive. A more developed, and better regulated economy leads to better relationships between labor productivity and compensations. Germany and Poland are great examples of this. In addition, Germany and Poland have some of the most fl exible labor markets with a signifi cant share of part time and limited contracts that could also be the reason for the existence of causality between productivity and compensations. During economic downturns, these markets can easily adapt their need for labor force according to the market demand.
It is important to emphasize that there is also causality between compensations and productivity in Germany and Poland. Authors like Yamoah (2013), Chun and Lee (2015) , and Mphil et al. (2014) state that the impact of compensations on productivity can be found in economies which have well-developed systems of compensation management. Countries that generally have well-developed systems of compensation management are extremely competitive which is, according to Meager and Speckesser (2011), the case in Germany and Poland. Th e implementation of eff ective compensation schemes leads to the achievement of organizational goals and refl ects the increase in competitiveness.
In the case of Croatia, there is no causality between compensations and productivity (also vice-versa) which is a sign that the country needs to improve its fl exibility of the labor market and economic competitiveness.
CONCLUDING REMARKS
Economic literature dealing with the wage-productivity gap claims that the labor productivity growth outstripped the real wage growth leading to the decline in the labor income share across the globe. However, according to the trajectories of compensations and productivity in the cases of Croatia, Germany and Poland, it can be concluded that compensation growth has not fallen massively behind productivity growth. Trajectories of compensations and productivity development in observed countries are diversifi ed. In most cases, constant interweaving of productivity growth and compensations are characteristic for all countries. Th e productivity -compensation gap exists but only for certain periods of time and this is most obvious in Poland. In addition, according to the results of the Granger causality test, it can be concluded that more developed countries should have a stronger link with the productivity and compensation of employees.
From an aggregate macroeconomic point of view, there is no powerful empirical proof which can lead to the conclusion that there exists a large and continuous gap between compensations and productivity of employees in these economies. Increased labor market fl exibility does not contribute to the creation of the gap between productivity and compensations, but it could certainly contribute to labor income inequalities.
Results of the conducted research are in accordance with the conclusions of Meager and Speckesser (2011), Sherk (2013) and supported by the research of Pesoa and Renen (2012), which show that over the past 40 years there has been almost no net decoupling in the United Kingdom, although there is evidence of substantial gross decoupling in the Unites States. If the United States face the great decoupling, it does not mean that the same trend is also present in Europe.
Th is research is important and unique because it deals with the compensationproductivity gap between these countries on an individual state level and reveals new insights about the great decoupling issue. Th e paper does not deal with other less developed countries, nor does it include employment and unemployment rates which could clarify the causes of trajectory movements, and this represents a limitation of the paper. Future research should explore the areas mentioned above. 
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